HPLC methods for determination of medicaments and related compounds were developed to promote the rational use of these compounds.
Introduction
"Rational use of medicaments" is one of the most considerable paradigms in the pharmaceutical region. All of pharmaceutical researches might be performed to promote this. Chromatographic analysis of medicaments in biological fluids is often required to accomplish the rational use of medicaments and related compounds [1] . Nowadays, any useful information such as quality control, pharmacokinetics, pharmacodynamics, pharmacology and toxicology of medicament are always obtained with chromatographic analysis. Therapeutic drug monitoring based on determination of medicaments is one of the representative examples.
Among the separation techniques employed for medicament or related compounds analyse such as thin−layer chromatography, gas chromatography, high−performance liquid chromatography (HPLC), capillary electrophoresis and capillary electrochromatography, HPLC and GC have been proven to be the most popular, because these can offer better sensitivity, selectivity and applicability. In addition, most medicaments and related compounds as well as endogenous components in biological samples are commonly non−volatile and polar compounds. And HPLC is become widespread, thus it is the most suitable among chromatographic techniques for their analysis.
If the target molecule does not have desirable properties for spectrometric or luminometric analysis, a labeling reaction is needed to introduce the properties in these molecule. A labeling reaction is commonly achieved by the selective reaction between the functional group of the analyte and that of the labeling reagent. Labeling serves to improve the sensitivity, selectivity and the separation behavior. In our previous studies, 4−(4, 5−diphenyl−1H −imidazol−2−yl)benzoyl chloride (DIB−Cl) was one of the most powerful fluorescent labeling reagents and has been applied to determine the varied medicaments such as 3,4−methylenedioxymethamphetamine (MDMA) and its metabolite [2, 3] , and morphine (Mor) [4] .
Especially, the methods for MDMA were successfully showed applicability to the several biological samples such as human hair [3] and plasma, rat brain and blood microdialysates [2] [5−7] .
On the other hands, microdialysis technique is often utilized as a sampling tool to monitor concentrations of free−form compounds or neurotransmitters in organs, and is also applied for neuropharmacological and pharmacokinetic studies [8] . A microdialysis probe consists of a small semipermeable membrane, on which analytes are recovered by passive diffusion. As the advantages of microdialysis, long−term sampling is possible with minimal damage for organs or tissues and the clean−up procedure is not ordinarily required. This tool played important role in our application studies on pharmacokinetics and drug−drug interactions [2, 4, 9] .
The aim of this review is to overview our current HPLC methods for determination of medicaments and related compounds (e.g. drugs of abuse and food components) in biological samples. Furthermore, their advanced applications for evaluation of pharmacokinetic behavior on drug−drug interaction of medicaments are described.
HPLC methods for determination of medicaments and their applications
Representative medicaments described in this chapter were indicated in Figure 1 . The HPLC−UV detection has wide adaptability and simplicity with a relatively inexpensive instrument, although the sensitivity of the UV detection inferior to those of MS, FL or electrochemical detection. However, since the performance of UV detector has been recently improved and also the levels of medicaments in biological samples are relatively high (sub−micro g/mL level), these determination can be achieved by an HPLC−UV method. Among the medicaments, aspirin (Asp) and its metabolite, salicylic acid (SA), in human serum were determined by an HPLC −UV method [10] . A relatively small volume of serum (100 µL) cleaned up by solid phase extraction was required for determination with limit of detections (LODs) of 0.11 (Asp, signal−to−noise ratio (S/N) = 3) and 0.04µg/mL (SA), respectively. This method could be applied to determine analytes in patients' sera administered with low−dose enteric−coated Asp. A simple HPLC−UV method was developed for determination of paclitaxel, an anti−tumor agent in human and rat blood samples [11] . Paclitaxel in plasma was extracted by a simple liquid−liquid extraction with tert −butylmethyl ester. The LOD of paclitaxel in human plasma was 10ng/mL (at S/N=3). This HPLC method was successfully applied to pharmacokinetic studies of paclitaxel administered to rats.
FL detection counts the increase in photon number occurred, while UV detection measures the ratio of transmitted light that passes out through the sample solution and the original irradiation light. Therefore an HPLC−FL detection method has been favorably comparable to UV detection in regard to sensitivity and selectivity, and extensively employed for the determination of trace amounts of compounds. Additionally, for FL detection, two wavelengths for excitation and emission should be selectively used; this is the major reason why FL detection is more selective than UV detection.
Medicaments with their intrinsic FL can be detected by HPLC−FL without pretreatment such as fluorescent labeling. In our previous report, by utilizing intrinsic FL of donepezil (DP) hydrochloride, rapid and sensitive determination of DP in human plasma, rat plasma and microdialysis was achieved with a short C30 column and an isocratic elution [9] . The method provided the LOD of DP in human plasma, rat plasma and microdialysis ranged from 0.2 to 2.1ng/mL (S/N =3), and was successfully applied to plasma samples from Alzheimer's patients or rat brain and blood microdialysates after a single administration of DP. Furthermore, the possibility of interaction of Asp or clopidogrel on DP hydrochloride in rats was evaluated [12] . Pharmacokinetic parameters of DP for administration of DP (5mg/kg, i.p.) and co−administration of [19] . The proposed method coupled with a microdialysis technique could be concluded to be a powerful tool for pharmacokinetic interaction studies of MDMA with other drugs. Furthermore, MDMAs in several biological matrices such as urine [20] and hair [3, 21] were also determined by HPLC−FL or −CL detections.
HPLC methods for determination of food components and their applications
Analysis of components in healthy foods or functional foods is also important by the reasons as follows: 1) food−drug interaction has been noticed as well as drug−drug interaction. Food component analysis could provide available information to prevent such interaction. 2) There is no regulation on the quality of healthy foods in Japan. So analysis of components of these foods might contribute the preservation of their quality.
Morinda citrifolia commonly known as Noni is in high demand as an alternative medicine due to its possibilities for anti−microbial, anticancer, anti−inflammatory, antioxidant effects [22] .
However, there is few available information to evaluate the effects was demonstrated for quality control purposes [23] . The eluent was monitored by UV and FL detectors connected succeedingly as shown in Figure 6 , three standard coumarin derivatives (scopoletin, 7−HC and 4−HC) were separated within 30min ( Figure 6A ). The retention times for scopoletin, 7−HC and 4−HC were 28.6, 27.2 and 10.8min, respectively. In Figure 6B , scopoletin could be detected by both detectors. However, 7−HC was detected by only FL detector ( Figure 6C ). Amounts of scopoletin in Noni juices was ranging from 5.1 to 231mg/mL (n = 12) ( ). The profiling of quenching effect on ROS might be also useful for the quality control of Noni products, and due to these data, the contribution ratio of quenching effect for scopoletin could be evaluated. The EC50 of scopoletin for O2 − , 1 O2, . OH and ONOO − were 1.27±0.22mg/mL, 0.68±0.04mg/ mL, >4.00mg/mL, and 0.042±0.002mg/mL, respectively. Based on these data, the contribution ratio of scopoletin for ROS in Noni juices was also evaluated ( Table 2 ). The scopoletin was found to be a potent ONOO − quencher in this study. These findings might be available for the quality evaluation to control Noni products. It is believed that these desirable effects may appear upon the intake of curcuminoids or turmeric products. Since the quality of turmeric products is directly based on the amount of the curcuminoids, a reliable method for the quantitative analysis of curcuminoids in turmeric products is required. Therefore, an HPLC method using FL detection for the quantitation of curcuminoids, such as C, 
Conclusion
By using hyphenated detections such as UV, FL and CL detections, sensitive and selective HPLC methods for determination of medicaments and related compounds were developed. FL labeling and microdialysis sampling in these methods could be powerful tools for sensitive, selective, simple and rapid determination of analytes. Furthermore, applicability of these methods was demonstrated to estimate drug−drug interaction. From now on, we will perform the research based on the development of analytical methods using chromatographic techniques and practically contribute to "rational use of medicaments".
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